There are more than seventy organophosphorus insecticides has used as a plant protector in the field in Taiwan.
Organophosphorus insecticides are known to be inhibited acetylcholisterase with effect and showed acute toxicity in both mammalian and insects. Hence, it is of important to monitoring the residues of these insecticides in the environment after they are applied in field.
Test methods for evaluating of organophosphorus pesticides in solid waste has been enacted by US EPA's, Soxhlet extraction2~ and Sonication extraction3~ were proposed for the pretreatment before analysis with GC-FPD. But the soil constituent is of complicated, a mixture of pluralistic materials including sand, heavy metals, clay minerals, organic matter, plant fragments and microorganism body, etc. are presented. A lot of constituents will be extracted in the extraction with organic solvent.
According to AOAC official method for analysis of organophosphorus pesticides4~, the solvent extracts applied to GC-FPD for determination was preceding by treating with a procedure of clean up with active carbon or sweep codistillation.
Multiresidue analysis of organophosphorus insecticides in soils has been studied in our previous work5l, procedure for cleaning up still made a limited in the analysis. Mephosfolan (Diethyl 4-methyl 1,3-dithiolan-2-ylidenephosphoramidate) and fensulfonthion (0, 0-Diethyl 0-4methylsulfinylphenyl phosphorothioate) even can not eluted out from the column in the clean up procedure.
It is difficult to determine the residues of chemicals in soil environments' 6) , especial for the chemicals such as organophosphorus compounds that easy decomposed during the extraction. In this work, we used a alterant method to using supercritical fluid to extract the organophophorus insecticides from soil. Quantitative and qualitative analysis were performed with high performance liquid chromatography (HPLC).
The recovery of organophophorus insecticides, quinalphos (0, 0-Diethyl 0-2quinoxalinyl phosphorothioate), chlorpyrifos (0,0-Diethyl 0-3,5,6-trichloro-2-pyridyl phosphoro-thioate) and methidathion (0, 0-Dimethyl phosphorodithioate, S -ester with 4-mercaptomethyl-2-methoxy-1,3,4thiadiazolin-5-one) under different atms and temperatures were determined and chemicals were identified.
Experiment

Apparatus
Supercritical fluid extractor (SFX series, ISCO Co. Nebraska, USA) equipped with two syringe pumps and SFX-2-10 doublet extract chamber were used for extraction of chemicals from soil. Analysis of chemicals was performed with high performance liquid chromatography (HPLC). A L-6200 Intelligent pump, a L-6000 pump, a L-4200 UV-Vis detector and a D-2500 chromato integrator (Hitachi Co., Japan) were employed for HPLC analysis.
Materials and Reagents
Organophosphorus insecticides, quinalphos, chlorpyrifos and methidathion (Purity of 99.9, 99.7 and 99.7 , respectively) were purchased from Dr. Ehrenstorfer Co., Germany.
Some of their chemical and physical properties are shown in Table 1 . Experimental soil were collected from rice fields of
Procedure
Preparation of 100 a g/ml (in methanol) of quinalphos, chlorpyrifos and methidathion, separately, in the flask was used as stock solution. Ten g of soil mixed with 2 ml of stock solution was placed in the chamber cap of supercritical fluid extractor, and then 2 ml of methanol was added to the mixture. Insecticides were extracted by carbon dioxide under supercritical fluid state at pressures of 100, 150, 200, 250 and 300 atm and temperatures of 40, 50 or 60 °C . Ten ml of supercritical fluid were used in the extraction and extracts were collected by introducing the carbon dioxide into 10 ml of methanol. Insecticides in the methanol were then analyzed with HPLC in the following condition: column was LichroCART 250-4 LiChrospher R RP-18 endcapped (E. Merck, 5 ,i m); solvent system was CH3CN : H2O = 7 : 3; and injection volume was 20 ,a 1 . Retention times of quinalphos, chlorpyrifos and methidathion were 6.57, 12.97 and 4.25 min, respectively. Standard curves were prepared by plotting concentrations of insecticide vs. peak heights determined. Amounts of extracted insecticide were obtained by contrast the peak height with that of standard curve, and recovery are calculated with the equation :
Miaoli prefecture, Taiwan. Collected soil are airdried, ground and sieved through a 2-mm sieve to remove debris or plant fragments. The soil are loamy soil in texture (determined by Bouyoucos method) with pH 5.6 (soil/water = 1/1), organic matter 1.6% (by Walkley-Black method) and field capacity 26% (soil water content at 1/3 bar in a pressure cooker apparatus). High purity (>99.9%) of carbon dioxide was used in supercritical fluid experiment, methanol and acetonitrile were LC grade (Fison Co., England).
Recovery (%) = [(amounts of insecticide extracted, ,ug) /(amounts of insecticide added, pg)] X100%
Results and Discussion
Quinalphos can not extracted at all with carbon dioxide under supercritical fluid at 40°C with 100 and 150 atm, quinalphos was extracted when the temperature or atm was elevated. At conditions of 300 atm and 50 or 60°C, the best recovery (95.9± 10.4 and 90.6±7.9, respectively) are showed ( Fig. 1) . For chlorpyrifos, better extraction was found at 60°C at all test pressure. Higher recovery and lower standard deviation were found at 60°C than at 40 and 50°C, the best recovery was showed at 200 and 250 atm (101.3 ±8.2 and 101.3 ± 14.0, respectively) with 60 °C (Fig. 2) .
In the case of extraction of methidathion, lower recovery and higher standard deviation were found at test temperatures and pressure. The best recovery was showed at 60°C and 100 atm (92.8±5.0) ( Fig.3) .
Extraction of organophosphorus insecticides with carbon dioxide under supercritical fluid state can avoid decomposition of compound. The extracts contained no involution and directly for analyzing without further clean up procedure. This extraction method is better than traditional soxhlet and sonication extractions.
